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(54) METHOD FOR PREPARING WORKING PATH AND THREE- DIMENSIONAL CAM DEVICE AND COMPUTER 
READABLE STORAGE MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prepare an optimal working path for 
working a component having a plurality of working sites by using a 
plurality of working attitudes and a. plurality of working machines. 
SOLUTION: A three-dimensional CAM device 2 for preparing a 
working path for working a piece to be worked based on the three- 
dimensional CAD data of a component is provided with a working 
process checking part 2 for deciding a working process list by 
extracting all working sites from the three- dimensional CAD data, 
and editing and optimizing at least working features and working 
directions based on the shape characteristics of the extracted 
working sites. 
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1 

] ffli&^3»C7CCADx-^lCS-5v>T« 
^JP 1M ft^JP X"T 6 Ac £> (Dim JLs< * ft ffr&1" 5 An X' < x ft= 

^fCO^rcoADXlSffiSrllhttSL, roJtifcti£KAc7JPX 
««£lB«LT/n]XXSftftjgU r <Ofc3££*utAPX 
xa^«<5v>THaiEADX^^«:^f 5r k&Wtikkir 
5)JPX^*^f^^& 0 

^-iao^MIEADX^ifiKOSEM, IIMEAqxXSJ:C>ltg#tf> 
ffi^cOmiie^PX^ ^ -^--y — ft«f<fr LTEiJcojtoX 
"7 w -^-\r— coffrft, Bi7lfi^PXXm^t>^IX 9 MK<5^ 
T^IS^PXXmS'J(C^fEAPX^^-^-^-^^tJ<#x, 
HaiaADXXSSUtcADX««<7?«^^ < £ fcv^tt 

a> iotVj:^ ft#® t-tzm&m i latt^jnx^^ 

[w#jr 3 1 miBn««:ff ft o Bao»xaffi«^fiffl 

W «ft/8ffi« SHfc 

1 E<fc<oaiX^<^ffj«*j» 0 20 
[IS^^I 4 ] mJie^jp I/nx/p *b {tjft § K Ac N C t^— * 

5»**K i Ett^nx^*ms;frj£ 0 

[ W*fR 5 ] «5,&6D 3 #CtcC A Dt*— * lCg<5l/»T»' 
Zffl X*& ft AP X-f 5 Ac tf> <E> flPX' < * ft ffrS-T 5 3 7fc 5c C A 
M^htlC^T, 

StlfS 3 A D;r — ^3&^-*-JB*tJC*S»tS^TC0»lX 

ur/wxxaftgfc^-rs*Dxxm»f+^ift, . id 
■[»**6] «na^xxsttw^a«. weahx^w 

-^•ir-&l/»9IEA0X*|pi^SES, «9E*DXXS±<^Ji|S 
1ilBc(OH9iaADX7-f — ^-r — ft^LTS'Jco 
apx^ * -corns, mK*qxxa&TMiDX£#fc 

#*L, XliBUta^PXXaS'JiCl^PX^^^ti^CT) 9 *>'>ft 

< l^&m&mu k-rzmm&ti-rzzk&VfWLk 

■T 5 W*JR 5 fS^c^ 3 ^CAMif 0 
[!»3fcJK7l «rfE/JPXXSttS+^att, fftfc3ftx;C 40 

CI *l 6> AlX«ffi©»tt1»«^ Buia^DX^lR] ft ikfe u , 

r^jpx*ffi]^s<3^r<>ft< ^^Htriaasiaft/jpx-r-s 

AcabcDX^ £ fltjffi^PX^i £ </)^f#co^&l2£LWjpx^f& 

<aiH]»ft¥ij»fu msa^jpxttffi^«-j-5Mia*Dx*r6i& 

t/)jUX*ffi^aEMftfTl\ A»otI»(DflDXg?#&tfXS 
ftST^PX$^^mIIE^p 0 D»c^bTSiSftAPX^^UJ 

WfaAp x xa ft ft 3£i- s MbE ft 5 r ^ ft * 1" 3 

t?^fc*f[ 5 3 C AMiI a 
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2 

^JPX^ft^JPXl-e?ci6<oAPX>"?^ft^t--5t #ic. fltj 
IE 3 & 5c C A D x — ffrb&X <OAPXg&& ftfaaj $ it % 

^frbm±ufa(om&mmzm^x&tiL< k^mny 

fttk££-£. rco^^ix^jPXXatcS^^TH&ia/JP 

1^°^ ftm& $ -tt ^ ? ? a ftietrr* w k ft#m «t 

[0 0 0 1] 

&t#jpxxa (Apxhb#) r^jpx-rsfc^co^px/N- 

[0 0 0 2] 

cO=S-Xat-^. 2^7nXJ±3^7cCAD/CAMv'X7 L 

nmmz^^X 31Sfc7cCAD.Kilftffl^T|3:If#^fS 
J: 51Hfi«)RW-*«fTt>*t, -^^)3^7cC AD^-t 

/l-c0 3^:5cCAD^— I GESXIiSTE P^co 

3»:5cCAM»(a^at$ix5o 

[0 0 0 3] m<t*^ |k l H-fia^)3^CAD.S 
gftffl^T^p a D ^Jf^ft 2^7C^IHU (!3:f-H£]®) (C^ 

^co2^mm±\^m^^u % ^jdx/«c^co 

^JPXjfe^ (J^T, CAM:^StC^V>Tli;jnX-7>f — 

[0 0 04]-^ 3^5cCAM.^gli s 3^CAD 
»b3^7~cCADf-^^(^^ ^c03^tcC 
AD^-^{C^LTMita^#^<0^f£?T^(Cj: 9 2ft 

5ciaffift#fBur*pxfl5fi:, te7^-ft-, mmu 
mm*, anxtttt, /jpx^^-^-y-, ^©.m^ft^co 

WJPW tbfc 3 JSJctcC ADr-^ ^-&Rpfi<OJH 
BBx— ^ft^ft**, wCO^F^t^-^ [Cg-5^T NC^JP 

X:3iMc®lW (CL) 7^-^) ftfUtU :^0I^'^ 
t& ^ N C)JP X ^ ft Wj { f £ -tir T N C 1l D X ft f t 5 Ac ib CO N C 

[0 0 0 5] rcoj; e)ft2ft7cXfi3ft5t;CAD/CA 

X*Mtkl»UT«iaS«#AS^aiX, K^JPX, *-flry 
I^JPX, BJ/JPX^co^jpX7^ — ^-y — , 
^r, ^JPX^t LT0iJxLl^X^lH]jE^ y/U^ilj 
jilt, SJ0i&**, ^co^llift%|§:L-C, 3fc"cCAM^ 

iltc^j- ur r Kb coiss ft*mj^r-ss:^ »oi/^ 
ft^urv^^o 
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[0006] — * % 2 ftTn^jnxx^cQ $ w miR<D&m 

X^. )JDX^^^®}iM^L.TADX/N 0 X^^-r«5a^ 

[0 0 0 7] ^C, 3^7cCADf-^^^Si6 
3J^tcC AM'>7fAttt, a^<^JPX^{i£g$MlfcfcB 
U fl§^^JPX|fi5j5:co^PX7^— — &g»J7£L 

ux)jpx^ o ^5rf^-r5atg^x.r^^ 0 

[0 0 0 8] 

attaft*>5. m^Apxa5ffi^jpx-r§?t^fc:f±, 

«»co»nxg5»«rffiffl-rsfc*<o©:«i9 Vtz 

[0 0 0 9] ;h5G2&5c&t/3#;7cC A 

D/C AM^TAtll, <@^r OAPXSlSfiCtCMi'^^JDX 

^coApx&^a&cox^ 1g'$w;fjpxg^\ 1S»coAp 20 

X^^ffifflL-CADXi-SfcftcOtoX^llW^f^fiJc-t-S w 
[0 0 10] SKtfttfMftt, ^JPX^^X^cOBf] 

^ ^D^tc^i-s^Dxgp&^^rteiii-^^^^, f£js 
•f 5Anx«tt*«:tftg+u-cvv5 0 ^ir, £t<dApxsH£ 

LTf^jSU^JaX^^— 5"-^-i:^7c^LTfla^coADX 

— iicoftix tc^i- 6 *nx/< x l r ^ <o 0 

[0 0 11] ^(Dtztb. ADX7-<— ^-v — SrftWi-SfP 30 
»f4<O + -CttX^fi0T»(±tft?**^T^5^, fliifiOflPX 

iasffi^stt^xA^Asig^Lybo, r<Dxjt^R£ 
[0012] mjL^^mz»m&m^mnr^m 

S<5 ^ T ftric S n 5 7c tf) . Kit ftflf # (Cctotje 6 
«#*sflrjfc^©j: 5 ^jpx&^^^L?tw/j^>fb^ 
[0 0 13] — if, 2*5c<oApxxS(oaWj581R<o«|g 

HUfcCAM^^fATIl, ^c0^f^T«T^ 

or, rwcAMy^fAtli, ±iE<Ojp<iaiBtcox 
A. «*cOtoXS» % «*co^PX«tftSrtt^U"C«j»co 
;jPX«BJtt4r»lXi-5 r. Jdtt»i6-e* 

[00 14] 3^^CADf-^«Dfeig3^7cC 
AMy7fA Tr tt , APXgMfc <0 g Wj Jifatij £ 7JP X 7 — 

■r-o»t*-m-e#3*«, *pxxacoffl^&wjpx« 50 
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[0015] askwApxtttsts:fi-r$ 
x°a^xi^j-tT, a»co;jpx8?*&i«i«kco*px« 

UTAPXi-^fc*<Dftig^APX^^<o^$rM 
Vj-C»5AlX^^ffdUf£ % 3&5cCAM|£!&£:ffi0W 

[0 0 16] X. *3S^tt % «»<OAPXffl*fc&W^5«5 

a^jpxjc^LT, «ft<oapx8i*&uq«»«>j!HJx«« 

Srffiil Lr/lPX^5^«)<0*jg/^jox^^«:f^fiSi-Sfc 
£>co ;/ p ^ 7 A SriEtt Lfc a > f * - * J: «9 tjc^lx 9 
RT«fcBli*tt&«flW-S ^ £ £ @ ft <h i"3 0 
[0017] 

Wtt. «5S eo 3^tcCADt- ^fcS^^TScflPX^fc 
APXi-5fc^(OAPX/^^ff*i-5*pXx<^f^rit*jfe^ 
*s V >T , mlfS 3 <^7cCADr — & CTi-flgftl^fttt 5 4k 

ro*DX«^»cov^rcoftix«*BSr«iaiu, rcottw* 

*t/t»PX«««r«*Lr/lPXXS&**U, rcofcEi* 
iLfcApxxm(-S^v^Tmif5^px/<^^^i--5 ri:^ 
»«^:i-5*DX^^f^**fe-e*>5. 
[0 0 18] M#xK2B*fcJta«WItt;, «3ftxiiia 
<RcoAPX>"«^f^ric*jfe^*5^r, HftlEffl«-*-5^p[Btt, 
mrfa>JPX7^-^-ir— Jtt^ttiaSDX^iRioKJE* mjfEflP 
XXS±coNB#co3EH, aStcOHuffi^px^^-^^ — S: 
^UXSiJcoAPX^-f-^-r-cof^^ fflfEAPXXSX 
tffSrflX «9 ^S^^r*iI2APXXSSiJJca9|EApX7 -Y ~^ 

-y-comlk#^l, *naaixxa»j^aix««<oiB3e 5 1> 

[0 0 19] S**JR3 3BtttcJ:5*:*Wti, litjRJl l IS 
«Jco*DX^-xf1sj**ife^*5V^r , IHrEIB*«rfT* 5 ^co 
Anx»tS[fecosis««frajgi««^brx-^^— 

[0 0 2 0] W*iMe«fcJ:5«6Wf±, »*Kl1E 

^ n c ti mmm x«« j: 5 n*p x <d 

[0 0 2 1] »3R«5ia«^J:6*:3BWfi. §I5p"dCO 3 ft 
tcC AD^-^{c:S^5^"C^PX^^JPXi-^^:^^JP 
X.y<X&m%1rZ, 3*7CCA.MK»^-*SV^T. mIIE3ft 

«UTAPXXS^^i-5*PXXSttf*^«r*flffLfe 

[0 0 2 2] »*JS6EiR^<t5*:38^tt. f»*»l5ia 
»<0 3Jfc5cCAM|SWc:*8l^r, «MB*DX3jH«W^ik 

tt, mjffi^px^^-^^-^utHtJie^px^i^co^M. fltj 
ib;jpxxsjicohi#w«3e, aafecQmffiApx^^-^-t 

-«:B^ L JDX7 y + - OM, ftufBflPXX 
SRWJPX^»^fi<5^rH9EAPXXSJJiJJcfift|aJ!JPX7 
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[0023] mfcm.7&mz£z*L&wte. m&msm 
JmxgB#ic*fu rnb*nxfflffi«z>jK*t«p«^?>siriaAD 

X*rS]^:^:^L s r cOjjPX^fttcli^^T'J^ < t mJ 
ESPn^ ^r^JOX-r 3 #>C0X^ t BufS^JPX^ffi £ cO^co 

* m& wjdxk» co ihhs & pj rr u , hu mm utm izn-r 

5 ffliaJ!lPX*|pi & Wjpx*ffi(0§ElE Srfrv ^ , *»o««(D 
^PX^^tJ<xm^^TAPX$tL^^IBlH5 B H ntc^-LT^ 
jg^ADXS»&0 £ BftiaAPXXS^r^ft-rs«HB&*i"5 

[0 0 2 4] 8 fEttlc J: ffiaco 3 ft 

TcCADr- ^^^V^XffiADX^^jaXi--5fc^cO^P 
I/^^Mf^^^ic:, BtjfS 3 ftjGC A Dt — & 

<6*ax«ffl & Mm <* -g\ /ipxaj&co^^t^m 
MS-^-c^fc< <t t>#px:7^— &t#jpx*fa£r 

«* • ifti8^$ii:r^JPXXSS:2fcS$-fr, rco^^^x 
>JP X Xfl S<5 V> X hSIBAP X^ ^ 4: * * * S ^ a ^ 
7 & 12 It 1" 3 r £ £: ftflk £ = X tf ^ - * ( z J: "9 fig 

[0 0 2 5] 

[0 0 2 6] !H1 (i3^CAD/CAM^rA^I 
fflbfcNCAPX^X^AtO^Wdtia-efoS. Z\<DNC 
APXV^-Mi, 3^7cCADMl, 3^7"cCAMg 
^2, CAD/CAM7r^f^f-^3, ^— *(£i2&Sx 
^>^A (DNC) 4&tf NC ;jDX«5&i)Bx., mb/j- 

AD/CAM7r-f^t-^3^{j:, NCr-^^f 

-rs^c^to^px^— ^^<— ^ 7^s^^nrv^s 0 

N C APX is* =r A (cfi, illflHl^ 6 (CM l r ^ ?JP 

[0 0 2 7] 02li3U:fcCADStlM3»7cCA 
M:SR2co«jg^o >y?mX~ZoZ> 0 3 SctcC A DJSK 1 

wt, MD°p^3^7cCAD^r^y y ^/ K^efy y^ic 

i: o Tlxff rc03ft5cC AD^r^3^7cCAD 

5/ M-J:«^LT3^~cCAMil2^6tcOt\ 
3^7"cCAD^f/uM^l 0, CADt/T^ll, 37* 
D^7A^y 1 2^tU^6 0 

[ 0 0 2 8] 3ft^CAD^xM1s/£«5 1 Of*. 3ftx; 

i^ot 3tecAD^f>^^fy y^i/^^M 0 a H 

^CAD|| 1 IC^fcgft $ftTV>5«»<0 3 ft^C 
AD-^^/UCO^/j^BlfMcO 3 teC AD^rTVt^l^ttJ 
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£ (Omit ^TUtfaot 3 o 

[0 0 2 9] ^(D&^<Dm&<0 3?k7tC AD^y*/U 

W^CAD^^l llci,f^ii5J:9MoT^ 

[0 0 3 0] yp/7A^^y 12(1 ^ — ?\Z 

12tCli, 3ft5cCAD3£|in£:fc^T^p^0O3ft7nC 

70 y >7£Mz_ 3 ^7cCAD^f/W3teCADr-^ 
£: I GESXttSTEP^(Or-^^7t-7^ h (C 

1 9 ^ElfecS^T 3 &5gC AMii 2 iCiUkiirS^P ^ 7 

[0 0 3 1 ]—*, 3ft5cC AM^H2fi, 3ft7GCA 
1 /;^C0 3^7tCADf-^^g:(-t^^ . r CD 3 
fc"cCADT-^/j^NC/J0Il5^W$ittNCiD 
X^r^T^fc^cONC"^— ?&fti&1rzmm&m'tZi>(0 
X\ mm®MU2 0. JtiDX*BS*«+SP2 1 , T*«3ai« 

2 2 , EaHCi#A*« 2 3 , tolXXfitfeWft 2 4 % 

20 W2 5, *0X/^M«2 6, NC7 ? -^MS2 

7, CAD^^^|52 8, /D^7^^^!)2 9^ttt 

[0 0 3 2] »l«2 0it 3fc1:CADlIl/j> 
(b£03teCADr-^^ I GESXItSTEPffOr 

CAMS/T82 9cOCAMi®ffii±(C*^i-5«lSg^WU 

[0033] /jpx*ffirj»w» 2 111 JtoXx^cOf^fiJcCO 
50 3ft7cCAD3SRl*^S»tffitofe3»c5c 

c AD^-^(cJ:oT^$^6Jr^^iiMr^fe^{c 

^K^/jrSNCAPX«5&t^r©NCAPX«5JC©i3(«J- 
H" b nfc X A <h «*JX<te <t v 2 0 mffe & 

f utv^, rc?apx*ir«»»2 ib:, xa^«apx 
^ico^f^^^^^PR^-r, wm x ^ <t n c m x^ 5 

«r$tp*PX««^^«:^^*^^y^, -r^t?*?f§ 
a, ^NAH« x-^/uinHteBfXIiXAeft 

V^S 0 ^<OjpX*tt«W»2 1H ^^y^^ » 

vo ^jpxi^ 1 3LM t &&mnxmt&&±&(0 3 ftTc^e^^i^ 
^•UiL, C 3 ^7c^t^^ 3 ^tc C A D r ~ ^ l-S^ 

[0 0 3 4] ^F**R*nfflJ 22(t iPX*H9«Wffl 2 1 
J:S#mr«Wcog», «APX«5i:APX««*^«:i:<o|W 
tc^Ff^sfo^^, z\<o=?&W£& s MttfCAM*^ft 
2 Sco^T^iiiili^icioV^T^F^^^co^^ — ^ ^ir — 
«0*^«ffi, &TJ«*APXitei:X^S:-&tpAPX«l«5R^ft: 
oo 3 HkTc^Mc Mir Z> Sr^FS* LTV^4'V 

50 tU^S. 
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[0 0 3 5] HJi6i^A^^2 3(4, APX#Mfitt+«2 1 

[0 0 3 6] jlMMfttt. *Wii9»cA^*4x 

6„ i3 (a) (b) (4 3 *5c*^«:«i*» Ufc £ # cO-SKiDX 
4*3 0 ^±»3 1 (C&ttttP>4xfcXJt:3 2 t^Tg^Lfc 
£ t<OffiHBIff«r^U-C*5f5 % [alia(a)ttNCJ!wx«5 
C0±iftb3 1 0>3rAA»&X.ft:jEi&BL f^lI^J (b) ttilirJffiE-C 
* 5/^-3 3 &;h/cv* 

5 fl *t:fe\ 3 4(4X^*/l^— -C#>5 0 
[0037] ^ CO J: 9 (C^JUX^ 3 0 t X^r 32^ <DT~ 

W&mmirZ1zito<DW3 (d) (c^i-J; 9 CCAMi^s 
^3 2^Mv^TV^^^^-3 3**RA]X4fe3 OICffiK 

ufcWSKicRje $ v * 5 0 - co»i f got*— ^ 

(4, ^JPX^3 0 £X^3 2 ^cOT^^tHjiCJi-^fc^tC 
3 &7C C A D x - * fciat-r a JRi*fe«« b r wm $ n , 
ADX^^^S»!ia9:^-r5l»ONC^X«5 605fe«i3 1<£> 

[0 0 3 8] *nXXS«W»2 4(4, 3^tcCADt- 

—RWMJLXfa&ffiM • ffdSfbLT^5p a p^w;jDXXm 
y * hSr8fcjei-5t>c0-O, ^cojfifyf|JJig(4, ftIX:7-f- 

^M, ia»^JPX7 — — LTS'JcO^DX^ 

igStsy \dm x 7 w - f- * - <o $fc urn x_ , x jp xssatflj 

[0 0 3 9] «o-C, APXXS«W-»2 4f4. 3^5cC 
b^XfflJffifiOJgtt^W^^Apx^lfiiSr^L, rcoJlPX 

#ftu:£<5^-t<J>fc< £ tWo^flpxi-sfctotoxfti: 
*px«Mti <0^#*>*«xu«ir *) (om9k£Wft u »p 

x SMfc tc^j-f 6 Ad x^r faRxMm x# J£ <z> 8E M & f? v \ a* 

offift«OAPXS*&tl 5 Xa^fiT/lDX$ixSf$o^^a-L 
r*ig/^X5»&Mjpxxa<oft^S:3£lgi-s«tB* 

[0 0 4 0] ftJXXg«««B2 4(4. APXSMfccO 

?^»f»d»b?JPXffiwtej»^<^ h/M£S<5^TAPX#iai 

[0 0 4 1] ^fiO^PXXSttWft 2 4 (4. #B*5t-C|B 
T^6. 
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[0 0 4 2] mm#tf*» 2 5 (4, 1mJL$MSL<DM1K&}t£%f 
»cS<5V^T*ft< £ fcAPX^-^-RlfllniX^ 

[0 0 4 3] X, llfttt8 2 5 (4, 5 ct 9 Mftl 

x^x^bf^*$nfcNc^-^^ofeNc;jpx«i« 

5 Id J: 5 S^PXco^ Ctfl Lfc««&APX«»* 
[0 0 4 4] ftJX/<^ff*» 2 6 (4, JRBH^QfSffi 2 0 (C 

(DWM&fttcmffl^-?, £ P>tCtt/HJXXS«f*«F|52 4 

\c J: 9 *S*^*jlWjpxg?*,- JtaX&l&RtMPX^ 

-f— ^-V~(-S^l/>TNC^PX^5 ^*5*t5X*, tffl;! 

[0 0 4 5] NCr- ^^95 2 7(4, APX^^^{^/«^ 
2 6(CJ: f9^J5K$nfcAUX^^$:S, -^JPX^J**>£> 
NCAPX^l5^fjf^^-frXNCAPX$rfT5 tzttXDNCT 

[0 0 4 6] -fu ?y y 2 9 (4, ^ >t D ^ — ^(C 

2 9(^1(4, 3?^56CAD^-^7!;^NC;jPX^5^^j^ 
^-frrNC^JPX^H-fTS-frS^i^XONCx — ^Srf^filcS 

AM^7^35 2 8 (Dm^M\R±\^m^£^Ztzfr(Dy P v ? 

«APX»^XA**trAPX««*^(0 3»C7C^- 
X/U-^r^^c^^:, ^ CO 3 ^Tc^t 3 ^7C C A D f - 
50 * td^H ^ ilj^ $ii:T N C APX££ 5 (dfcft StfcAPXft 
£ N C ADX^S 5 &$trMJim&%k<£»£<n=F»'?=. v * 

co (c ^p^s g|^q $ thtz.m&\^i$ % Wi^a-r z> t * ic , 

NC*PX«5^|lii-s*K, ^[Eliecofc^co 
WjiSlX f4tf8Ub^.1K& $ -fr 5 ~f d ^ ^ A iSfE« $ 

[0047] X. yD^7Ay^y2 9(C(4, ^^3 

ADr- ^(c^^T^JPX^^^pxi-^fc^co 
^ ^PX/<x^:^i-6^#(-, 3 ^CADr-^/j^i 
-C«OAPX»fit^:llbtb$^ ^4-Lb/lPX*ffi(^?g«W»l- 
S<5V>-C'>fe< ^ t>ADX7^-^^-&^JDX^f6]$:ffl 
M • *jafkS-frTAPXXS«:^36S-fr, rco^^itfc 
APXXS(-S^V^XAPX^S:f^$-fr5^o^7AAS 

[0 0 4 8] JiiSC AD/ CAM77^f yUi^ — ^"^ 3 (4, 
3^tcCADM 1 A^C03^7nCADf-^^SH^ 
otj^f U *>03^7tiC AM^^/^bt^lrc&^fsTF 
^g:^■tT^: < i ; bTV^^ 3Hk7cC ADf- ^^r^ttSbr 
50 3 ^CAMil 2 icSM-ttrtBSr* LT^So 
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[0 0 4 9] X, CAD/C /HJ— /<3H 

3 &5c C AM.gi 2 tC J: 9 $MNC x- * ZhUJL 

^ ^> ^)freHx 9 Ji^ Srg it 5 r t J: 9 Jtllr - ^ * 

> * 7" A 4 fig £ ^ u T ^ 3 0 
[0 0 5 0] rcOT 5 — ^&>^7A4lt flPX^— ^ 
-<-7 7 C^f $iltl^ N Cr-^ $:MN C^JDII 
5\ZfoCtz?*— *y Hd^mbT, NC>jPX^5Mi|E 

[0 0 5 1] ±tZ<DtlU<ffifc£htzi<'XTM<Dft 
[0 0 5 2] 3^CAD:iIl(l 3^5cCAD^r f 

^) ^ry>^^f9o r to f^istm, isit^^co 

^ISi^ioX 3ft5£CADgi® 1 iZj'lbmtkZftX 

^> I(03KCAD^f/Ht ^rco^pco^^-^ 

1 1 (c^^n-5o 
[0 0 5 3] ^IC, 3&5cCAD£^l|:i\ ^f^^ 
Ufc3^7cCAD^^u$rfe^t:, tto*)IGESX 

McJ: 9SJ&LT 

CAD/CAM77-Y^f-^7|^5o 
[0 0 5 4] rcOCAD/CAM77^^ H /-/^7|t, 
3^7cCADiI 1 /j^jW3^CADt- ^£r^ftlX JO 

[0 0 5 5]— ~Jj % 3teCAMil2/j^CAD/C 
AM77^^t-^3lC^Lt3(i)C7cCADT"-^^i 
IxOm^^A^^tL-S^, :OCAD/CAM77^yl^ 
ir— ^<3(i, tfcf^xTt^o I GESXIiSTEP^co 
X — — -sr* McJ: 9^]&£;ft,/c3#;5cCAD 

7-^^HilT 3 AM^I 3 M8rt\ 

[0 0 5 6] r.C0 3^7cCAM^©2(i v CAD/CA 
M^r ^^-^3/j>^ttElofc3ft7tC AD7-^ 
$:rc03^x;CAM^©2^gco^^— e y Hd^&i- 40 

[0 0 5 7] ^IC, 3^C AM^^2^^^^SI^2 
0^. m&<D7*— *y h^^^Lfc3^5tC AD7- 

MH^ftfc 3^tcC AD7-^^CAMt/T$|I2 8 <7}^ 

[0 0 5 8] X, 3^CAMM2li N 3#CtcCAD 

mm i/j^3*7cCAD7-^^«5t H»ft«# 

fit, ?JPl7.^-f-y-, iIft$/j:if(0 3fo-cCAD7 50 
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/0 

fi, Mo n pco^n"p^:tfc<^jpxiHH£^ 

««£tesu <£/Bi-sNc;/jpx$&5£rii£:u x§^ 

©ft 0£ „ X. «5SftW#f4. *^ OjtoXttffi 

tC*tU il^£;ft,*:NCrtPX^5 ^/JH^TcOAPX^fiHc' 

[0 0 5 9] &tc, ADX^^Srf^fifcir-S^^jnX^-r 
**«r«W36S?T^n5. »DX*WttW«2 lfcfc, ftlXtft 
WWffi^^a.-XttT-ra'^ftff^glt-C, ft/IPX* 
£ N CflPX«S5 ^$WJDX««^^flc© + «>«IX«»(0 

3^fcCADf-^^niL, imz.mm\zv£oxmm 

^£1^ Apxi5fe36^«-^<ADXxaicttorcAM* 

^n^5 2 8co^^i®iiJX-C3^7cC AD^f/KOg^ln] 
[0 0 6 0] r«APX*W«Wfl5 2 Hi, 3fe-cCAD 

i,tzt%. *(DW}$\cm^^x 3fcTc^T/i-m±£8iW 

ft, ^X.(i3^ft;CAD^T^^i/j»lt^ ^(CXISH] 
3 (a) (b) (c^i- J: (c^px^ 3 0 t X^ 32i ffcii, 
te\ X^ 3 2 SrADXBBteffiR* T-®iR#«j fc # co 

*y^-33 cOftftnicO l&MfrtfftflnXft 3 0 t)> 

[0 0 6 1] r ©T*^* * ^ co^m, »ADX«* 30t 
3fe«3 lKftttttbtLfcX^ 3 2 ir^^Lfc- 
Ul$n5i, f»«*n»2 2li, HI 3 (cHc^-J^tc 

[0 0 6 2] ^##«fcBS;h,fc»£\ Mitis^^e>^- 

SI, *PX«lc:Bii-S3E5£, ^co^dfeU^v^jDX* 
JSfe, ^f*(Hli6!cofc^co^J»i»Xfit« 3 ^t£C A 

m^nn 2 3it xfam 3 (a) (b) \^irwm?jfo 3 0 1 

H32i C0T*-e*>*Ltf , XfGID 3 (d) \Z7r^£ 5 (c 
CAM^/tS2 8C0^7Fil^fii±^CioV^T, NCZlDX«5 

fc*o\ rrjc*5V>TAPx:bnSi»W«tt, 3^tcCAD 

[0063] -<D£?\Z3 JfcSftlJltaiPX* <h X^$r# 
^jnX^^(ttW^co*Ha«W36S»Ti-Si:, ft 
IC, ^JUXXS*D«W36 s tf*>4x<5. 

[0 0 6 4] »JiJS«#cojS^^j:oT^XXm«IWtt- 

cad — ^ ^> co m x&Wil $r tdb f±li- s o 

[0 0 6 5] fttC, ^JOXXS^WJfR 2 4li, ^|±J LfclH 
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x, ffijjpx«<o*nx7 * -^--y- 1 . ^x^r^-r^^^ 

[0 0 6 6] fcKl, *XiattW«2 4f4 % l^r^DI 

[0067] in 6 ttW»i«iiBcoftixxey * hco«scia 
-c&s. rcoflpxxay x hicii, nc;/jdx$l 
S?» Ojpxg?») % AoxiSAnx^-f— % xm# 

^px^^co^jDx^i^ov^r^^^ lt y ^ Mk£ 
f5id!$^x6 J: yc/^t^So fc*>\ APX^-r— s f- 
-v— t-n> fflx.ffi£- i i , m^y -li, msv- i 

rij r2j f 3 j ^^jSfflat^tL, -iLfj> r i j 

T2j r 3 j KJ: 9^4x^hJjPX;£fo&^:bLT^£ 0 

I 0 0 6 8 ] mmULffi&i*. 3teCADMlWCA 
D«^«5 1 1 IC^^xfclfl&cO 3 &5c^.1££jl&/jS 

^JPX«ffi^^^«»SeDADXjfe*S:«W-r-5 0 r oo 
J&f^SrTcfC It, 3^7CCAM^{12C0C AM^^^2 

8 lc*^$*Lfc0il*.fcflg 6 tc^-fJ: 9 fojjpxx&y * h 

[ 0 0 6 9] i"<C^t>, ^JUXXa«W»2 4 ?JPXX 
Mc#LT* AUX7^-^^-&WJDX*|fi]<^3E 
^PXXay^ h±<E>l«#0>3HE, Iftro*DI7^- 
^-V-$r^UT^JcO)JDX*7^~^-^-COft^c, JJPXX 

a^^px^^s-^^xjijpxxas'itcipx^^-^-v 

- 60 & tf# x. , X JiJDP X xaS'J fctt X«« cotn £ ^r-fTo 

[0 0 7 0] ftoT, -aiIxa«W« 24 tt, 3&t£C 

b^aX«5fflrojg.1ft««*^*PX*-ffiiSrftSU, ^co^jpx 
#IrHcS^^T4>&< £ ^^a D p$r^PXl-6fci6cr)X*<h 
flDXttffi: £ co^$co**!l& WJPXS»<OfH]»^*iJ©f b , 
Aax»{£»c^s»ux*i^&t/j!jpx*ifecoffiH^tTV\ 
**o«3Sco^jDXSS&2&^xa*iST^XStLS«fPp^lc:^ 

[0071] 13 7 *iia»a<o;jpxxay * h «r^i-«* 
isit-*>5. rco^jpxxay * N-m. apx^w-^^- 

^^y, ^yh, M4, ffiffi, fitttftftcolWc U 

#^s> h-2 ltCJtL-C*PXffi2->l, 3ffiBH»c#$-:y 
N* s iSafiSn, =#4 r :y N-2 2lc2tL-C?JUXiU2->l, 
3flSB8*fc7K^3/ hiSffiitSix, M4-4 1 Ki*tLT;JjPX 
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ffi4-*8fc%d.ft£i%^ M4-4 2 lC*fLT/JPX®4-»8 

[0 0 7 2] JSIS«Mffi2 5(1, MJLlSMtLV>MVt 

#»*wS<3v^TAUX7-<-^^— &t5ADX*rfij/irir*:IB 
ft • aafkUfcra/S^JPX^x-^^-^ 8 Kteffli- 

[0 0 7 3] J^XtOj: ptCLT^PXXay * • 
t»b«Tt5^ APXA«*ffrStt2 6fi % m^iOfS 

as 2 0 ic£ •me>axfc«H7*--*, xj±iiiiei^A^^2 

^M^Ji^coWJD^nTtJ^^^-^, £ bf-t^PXXa^ 

MSB 2 4 J: g ft«$tLfeftii**pxg?*&t/^PXxa 

(cS-5^TNCAUX«5JC*5*tSXft, 

-<os<x (/rax^x) ^imt^o 

[0 0 7 4] NCf-^M^2 7li, APX^^f^J*« 
2 6*cj;0^$ixfcAPX^^Sra:, roAPXx<^^6> 
N CAPX« 5 &W}if-£-\tX N C^JPXSrfT ? fcib (ON C X 

[0 0 7 5] 9(-3^7cCAM.8l2t'M^|l 
20 itNCr-^ii, CAD/CAM77-<^f-/<3fCJi 
btL, C©CAD/CAM77-f ^t~^ 3 CO^JPIr - 

[0 0 7 6 ] ^lt, 7-^&>7tA4/j^CAD 
/CAM77^f /U-tf— 3 tC^f LT^IX «9 Jg^/J^ b*L 
6<t, I^CAD/CAM7 7-f/Hf-^3|j:, *PX^ 
-^-<— ^ 7^f : $Hri^NC7 J -^$:^ttiLT 

[0 0 7 7] rtOr~^^y7,rA4 fi:. ^JDXt^-^ 
^ 7tCf^l=$ixTV^'5NCx-^S:'fr^llNC^Xai 

[0 0 7 8] ^tCNCAPXSrHff-r-5^, W^tfWA 

co^jpx^ic tr y ^jpx^^^co^f^/j^^^ - ^ 
(i, ^F*-S-«rlH]jBi--5Ac46WjpXA^, ^Jx.^X^coIh1 

[0 0 7 9] rcoj: 9#*§£\ K*!jBlftlcJ;ot*lI 
^0 S»^JPXftfl=«oae3E«oW«*SA^Six5^-C. S/Mfe 
Mffi2 5fi, rco^/ipxw*s*-e*>5Apx3S»-eApx* 

IS Lt, JBJ®W«{fci-S«, 

[0 0 8 0] -coj: p{c±fa-^(o^tc*5v;T«, 
3^tcC AD^~^^^^Tco^PX^{5$rillitbL, 
bAPXas{ico?^^{cS^^T^^:< t ^^JPX^^f- 

^•Y-RWMttft&mM - ftii^ux^pxxay ^ h 

JO X^^ «rf^ffti-5 J: p m Lfccor% ^JPX^ffi^tgfc®^? 
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IS 

ADx»ffi«ria»<oxa. as 9, ai«*fc*fflur*i 
xi-s*DX/^«rffj*-e*. flnx'<*ffr£GDHaic, asis 
t£W#^a« p D^^-i-^^Dx§i5a^^Tmiiu, *frt>& 

&StLT^Xi£Sl&ffr&U m$T7clcffl><r^JDXSl5fi 
wai^ftfWl, wn$riSigLT-ffioApxjc^-i- 

^px^N°^^*(ci$^u^fc^ig^uTv>fc{iiico^xgnte 

Afc«*ft»#**tr»Xy<^offj*ftft»-e*5. 
[0 0 8 1 ] X, »IX«fc«>»tt»»fcl»-5v^T*ft< 
£ ti*DX7^-^ir— &^JPX*iai«:«i* ■ S»fcLfc 

[0 0 8 2] X, ^X^^^e>f^^^cNCx — ^^ 20 

Vt o fc n c ^jp x«« 5 fc j: £ HAnxcoft* t-Sti" 5 x 

[0 0 8 3] 

«<oADx«ffi^*^s«ia<oApxtcs-ur, a»co*px 

ffiS^ifetJ^HKoApxflawSrftffl LTinxi- 5 fcab<o*B 
tt«PX^^Srff*-C*S*pX/<xffrt*ife, 3&tgCA 

[0 0 8 4] X. *»WfcJ:ftfi, ISfftcO^JDXgPffi^W 

-rssfUiacoADXjc*]- ut, rg»o^x^&m*^co;ju 

X«M*^ffifflUTADXi-5fc^<0*a/^JDX^<^^^ 
[Hjt5coffl¥4^P^] 

(Ho 

im2] «^^b6 3^7cCAD/CAMv/7,rA 40 
CO— flgtef£*5»* 5 3 &7c C ADilRl/ 3 C 
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[IH3] W^:ibS3^7cCAD/CAM'>XfA 

[1^4] W^fC^SS^TcCAD/CAM^rA 
CO— ^^^JCibNteNC^-^^^T-COofDtL^^ 

[H)5] &&mi£&t>Z 3^tcCAD/C AM^fA 
^~**cOJgffl*-iS»tS«I«!*ffi<OADXXSy * h<7>« 

[116] «l^iai^6 3^CAD/CAM^fA 
«0-^«Sc0^ffi^*5»t5«*«©ftlXX®y * hfc7*1- 

1 : 3^7CCAD1I 

2 : 3^7"cCAMil 

3 : C AD/C AM7r^^t- /« 

4 : x — ^(EiHi/^^A (DNC) 
5 : NC^Ii 

6 : mm mm 

7 : ;jOIr-^-<-^ 

8 : AOXlfc^-^-* 

1 0 : 3^7cCAD^Mfl5 

1 1 : CAD^Tgf) 

1 2 : /P^7^^^y 

2 o : mfflfu>m& 

2 1 : AllX#iffltfeB+flS 

2 2 : ^*«*qflS 

2 3 : IsIiffiJBfA^W 

2 4 : /WXXSttWftJ 

2 5 : JBJUffriffiftlS 

2 6 : ADXxN-^f^fifcffi 

2 7 : NCt-^M 

2 8 : CADi^ 
29:/p ^^^ty 

3 0 : fflmJLtol 
3 1 : ±m 

3 2 : X^ 

3 3 : j] — 
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